Informatics in Education, 2013, Vol. 12, No. 1, 143-151 
©2013 Vilnius University 


143 


An Educational Tool for Browsing the Semantic 
Web 


Sujin YOO, Younghwan KIM, Seongbin PARK* 

Korea University 

Anam-dong, Seongbuk-gu, Seoul, Korea 
e-mail: (mynameislydia, tsohr, hyperspacej@korea.ac.kr 

Received: January 2013 


Abstract. The Semantic Web is an extension of the current Web where information is represented 
in a machine processable way. It is not separate from the current Web and one of the confusions 
that novice users might have is where the Semantic Web is. In fact, users can easily encounter RDF 
documents that are components of the Semantic Web while they navigate among Web pages. In 
addition, the number of RDF documents on the Web is ever-increasing and a lot of educational ma¬ 
terials in RDF format become available on the Web. In this paper, we propose a simple Semantic 
Web browser by which non-expert users such as secondary school students who do not know tech¬ 
nical details about the Semantic Web can browse through HTML documents and RDF documents. 
Keywords: Semantic Web, Semantic Web browser. 


1. Introduction 

The Semantic Web is different from the current Web in that it contains information which 
is processable by machines (e.g., computers or computer programs; Antoniou and van 
Harmelen, 2004). Typically, the documents that exist on the Semantic Web are RDF 
(Resource Description Framework) documents and non-expert users who do not have 
technical backgrounds on the Semantic Web technologies may not understand what they 
mean. Since its inception, the number of RDF documents on the Web has been growing 
and these can be found using search engines such as Watson (d’Aquin and Motta, 2011). 
In addition, the number of educational resources has been also increasing and Linked 
Education which intends to utilize them for education has become important (Dietze et 
al., 2012 ). 

Recently, Semantic Web browsers (Berners-Lee et al., 2006; Dzbor et al, 2003; Bizer 
and Gaul), 2007) that help users navigate among the documents on the Semantic Web 
has been proposed. To use these browsers, users can either set up the functionality using 
a Web browser such as Firefox (Berners-Lee et al., 2006; Dzbor et al, 2003) or access 
a server (Bizer and GauB, 2007). With these browsers, users can see RDF documents 
that are normally lists of triples that consist of “subject, predicate, object”. However, one 
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difficulty that non-expert users who know what the Semantic Web is, but do not have 
technical knowledge about the Semantic Web may have is that they cannot understand 
what the screenshot shows. In other words, a list of triple structures may be hard to 
understand. For example. Tabulator and Disco show table views and a user can move 
pages by choosing links in RDF hies. But if the user does not know the triple structure 
of RDF documents, the user cannot understand the contents. What they need is a simpler 
browser that looks almost like a normal Web browser by which they can surf on the set 
of RDF documents and HTML documents freely. 

In this paper, we present a simple Semantic Web browser for non-expert users without 
technical backgrounds about the Semantic Web. An advantage of our system is that users 
do not need to know technical details about the Semantic Web technologies. Instead, all 
they need to know are URIs for the documents they want to visit. For examples, teach¬ 
ers can create a hyperlinked educational environment that consists of RDF documents, 
HTML documents, and hyperlinks. Then, students who do not know anything about the 
Semantic Web can freely browse through the educational documents for learning. They 
can also see how the components of a document are interrelated because they are shown 
as interlinked nodes. 

This paper is structured as follows. Section 2 describes related works. Section 3 ex¬ 
plains the structure of the system. Section 4 describes feedbacks from persons who used 
the proposed system. Finally, Section 5 concludes the paper and describes ongoing re¬ 
search. 


2. Related Works 

The Semantic Web can be viewed as a universal library where a lot of resources can be 
accessed in various contexts by users (Marshall and Shipman, 2003). It is not separate 
from the current Web and one way to access the information on the Semantic Web is by 
navigation because it is a hypertext (Goble et al,, 2001). However, since documents on 
the Semantic Web are not HTML documents, users need special systems called Semantic 
Web browsers to visit Semantic Web pages (Berners-Lee et al, 2006; Dzbor et al., 2003; 
Bizer and Gaud 2007). 

Tabulator can be set up as an extension of Firefox browser and users can browse 
through HTML documents and RDF documents on the Web. In addition, users can see 
the documents stored in their local machines. Figure 1 shows the screenshot of Tabulator. 
While this figure is well-organized and shows details about the RDF document, it may 
be difficult to understand if a user is not familiar with vocabularies used; i.e., isDefined, 
islncluded, etc. In other words, although Tabulator is very convenient for users who know 
technical details about the Semantic Web such as the triple structure of an RDF file, etc., 
non-experts users may find the result difficult to understand. 

Magpie can be also used in Firefox and it supports highlighting words that appear in 
web pages using ontologies that represent vocabularies and their relationships in a domain 
of interest (Staab and Studer, 2009). It can help understanding the contents of documents 
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Fig. 1. Screenshot of Tabulator. 


because words that are related to definitions in the ontologies can be easily identified. 
Magpie can also show local documents stored in local machines. However, it does not 
display RDF documents since it is not targeted for surfing the Semantic Web. In other 
words, although Magpie is a good example of a Semantic Web browser, the focus is on 
semantically browsing through documents and not rendering RDF documents. 

Disco is a web service that shows the contents of RDF documents and some of HTML 
documents identified URIs. While it can show well-organized views like Tabulator, it 
does not show local documents stored in local machines. In addition, understanding the 
contents of the documents displayed can be difficult for novice users without technical 
background on the Semantic Web. Figure 2 shows the screenshot of Disco that displays 
the same document in Fig. 1. 


3. System Structure 

Our system is an extension of the system (Kim et al., 2012) which displays RDF doc¬ 
uments using Graph Viz 2 . When a user types an RDF URI (Uniform Resource Identi¬ 
fier) 3 , it translates the RDF document identified by the URI into an SVG (Scalable Vector 
Graphics) 4 document. The current version allows users to navigate among the set of RDF 
documents and HTML documents freely. It looks almost like a simple Web browser and 


2 http://www.graphviz.org/. 

3 http://www.ietf.org/rfc/rfc3986.txt. 

4 http://www.w3.org/Graphics/SVG/. 
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Fig. 2. Screenshot of Disco. 
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Fig. 3. Screenshot of the system that displays an HTML document. 


displays RDF documents in an intuitive form and HTML documents as well. Figures 3 
and 4 show screenshots of the proposed system, respectively. Note that Figure 4 shows 
the same RDF document used in Figs. 1 and 2 in the previous section. 

Our system has been implemented in Java and we used packages such as SWT 5 , Jena 6 , 
Protege 7 . Figure 5 shows the structure of our system. The system consists of several 
components. When a user starts the system, it checks whether the document that the user 


5 http://www.eclipse.org/swt/. 

6 ht tp://j ena.apache.org/. 

7 http://protege.stanford.edu/. 
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Fig. 4. Screenshot of the system that displays an RDF document. 
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Fig. 5. The structure of the proposed system. 


is visiting is an RDF document or not (checkformat). If it is an RDF document, then 
modules in Rdf2Svg (getRDFfromURI and Graph Viz) convert it into an SVG file and 
the system displays the result. Otherwise, it just shows the document. Our system checks 
validity of an RDF document using RDF Validator 8 . 

Figure 6 shows how our system is different from related works. 

Our system supports navigating among HTML documents and RDF documents. It can 
show documents stored in local machines and provide an intuitive screenshot. A user can 
click hyperlinks which correspond to one of subjects, predicates, and objects. Tabulator 
and Disco do not support navigation by clicking predicates. 


'http://www.w3.org/RDF/Validator/. 
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Fig. 6. Comparison of Semantic Web browsers. 



4. Evaluation 

As a simple demonstration about how easy our system is to use, we report feedbacks 
from two persons who used the system to surf the set of HTML documents and RDF 
documents. They have experiences in IT fields, but do not know technical details about 
the Semantic Web. Figure 7 shows the site structure for the experiment which consists of 
23 RDF documents and 8 HTML documents. 

One positive comment about the system is that it is easy to recognize the structure of 
the whole contents. In addition, it provides an intuitive view since the structure is drawn 
as a graph. That can help users understand the relationships of the parts of the documents. 
In the mean time, one desirable feature which does not exist in the current version is that 
the system expands in place so that part of the whole page is replaced instead of changing 
the whole document view. This will help users pay attention to both the whole structure 
and a local part of the structure. One negative comment about our system is that the 
current version only has two types of nodes which are shown as circles and rectangles. In 
a sense, that may be too simple to represent various parts of RDF documents. 

One participant said that Tabulator showed simpler views than our system because it 
removed duplicated parts which appeared in our system. The other participant pointed 
out that our system merely transforms RDF documents into SVG files which could be 
displayed. That is true since our system does not provide extra functionalities other than 
showing the documents in both RDF and HTML formats correctly. 

When asked whether the proposed system could help learning, both of them said 
positively because at least the system can be used by non-experts to browse through 
the set of RDF documents and HTML documents which can be designed by technical 
persons. All they need to do is follow carefully designed links such as Walden’s path 
(Li et al., 2012). They also mentioned that it would be better if the current system could 
support other functions such as an efficient way of displaying the relationships of the 
nodes instead of showing all, which could become very complex. 
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Fig. 7. Site structure. 


Finally, they mentioned that experienced users who know the Semantic Web would 
find Tabulator convenient because it shows details about the documents in a well- 
organized way. 


5. Conclusions 

The number of RDF documents on the Web is growing and many of them can be used for 
educational purposes. There are already a lot of educational resources in HTML format 
on the Web. Since the Semantic Web is not separate from the current Web and users 
can easily encounter RDF documents while surfing on the Web, it is important to have 
a simple browser by which users without technical backgrounds on the Semantic Web 
can browse through HTML documents and RDF documents. 

In this paper, we proposed a simple Semantic Web browser that can help non-expert 
users navigate among the set of HTML documents and RDF documents. The target au¬ 
dience of our system is people who can visit both RDF documents and HTML doc¬ 
uments freely without having any technical backgrounds on the Semantic Web. While 
well-known Semantic Web browsers such as Tabulator, Magpie, Disco, etc. can be used 
by experienced users, we believe that our system can be used by novice users for learning 
because it is almost like a Web browser that can be used immediately without learning 
how to use. Teachers can provide well-designed set of RDF documents and HTML doc¬ 
uments which are hyperlinked. 
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Currently, we are extending the proposed system so that it can support expand in place 
function as well as simplified views of documents rendered. We are also implementing 
simple inference functions by which automatic recognition of related documents are pro¬ 
vided. In the future, we plan to use the proposed system in secondary schools for teaching 
science. 
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Semantinio tinklo narsymo edukacinis irankis 

Sujin YOO, Younghwan KIM, Seongbin PARK 

Semantinis tinklas - tai saityno pletinys, kuriame informacija vaizduojama kompiuteriui ap- 
doroti tinkamu budu. Tai nera atskirta nuo esamo tinklo, ir semantinio tinklo konceptas neretai 
klaidingai suprantamas. Vartotojai, narsydami internete, gali susidurti su RDF dokumentais, kurie 
yra semantinio tinklo komponentai. RDF dokumentp skaicius tinkle auga ir vis daugiau edukaciniij 
isteklirj tampa prieinamais RDF formatu. Straipsnyje siuloma paprasta semantinio tinklo narsykle, 
kuria galima naudotis net ir nesigiliant j technines semantinio tinklo detales, taigi visi gali patogiai 
narsyti internete. 



